This paper examines the profitability of speculation trading by combining multiple technical indicators for entry requirements. The technical indicators considered in this paper include simple moving average and volume traded over different time horizons. Three different indicators were combined in thirtytwo ways and the portfolios were followed for twelve years. Various methods of combining technical indicators will also be considered. The sample begins in January 2007 and it is chosen for purposes of analysing the impact of global financial crisis on trading. The performance of the different trading strategies will be evaluated by the annual risk-adjusted return of a portfolio. Trading costs are considered inconsequential in this case, given the proliferation of online brokerage companies, and will therefore be ignored.
INTRODUCTION
The objective of this paper is to examine if using multiple technical indicators can lead to above average returns.
The use of technical trading rules to try to outperform the market on a risk-adjusted basis has been around for decades with investors using a variety of technical indicators to check for buy/sell signals. One of the most comprehensive studies was done by Brock, Lakonishok, and LeBaron (1992) . They applied 26 technical indicators to the Dow Jones Industrial Average (DJIA) and found that all 26 indicators outperformed the benchmark, of holding cash, during the ninety years ending with 1986.
A further study by (Sullivan, Timmermann, and White 1999) ) utilised not just the 26 indicators as in Brock et al. but a "full universe of trading rules" to avoid data snooping. Sullivan et al (1999) in fact tested a total of 7,846 trading rules over the 100 year period ending 1996. In addition to looking at their own "full universe of trading rules" (Sullivan, Timmermann, and White 1999) , they also checked if the technical trading rule found by Brock et al to be the best performer during the 90 years of the original study was still found to be the best indicator when trying to predict the future movements of the DJIA. Sullivan et al (1999) found that this was not the case.
It is interesting to note that when comparing the technical trading rules considered to be the "best" by both the Brock et al (1992) and the Sullivan et al (1999) studies the results were not consistent. This is understandable as the number of trading rules tested by Sullivan et al is considerably larger. One would expect that for the whole period, or any given sub period, the two studies would find different technical indicators to be the best. For example, for the sub period 1939-1962 Brock et al that the best performing technical trading rule was the 50-day moving average, while Sullivan et al found that the best performer was the 2-day on-balance volume.
In the Australian market Pavlov and Hurn (2012) tested the use of multiple moving average rules, where the cross point of two different moving averages where used as an indicator for portfolio selection. It can be seen that there is mixed results in the literature on whether technical trading rules provide any economic value, or the superior risk-adjusted returns are a result of data-snooping. Therefore rather than simply looking at more individual trading rules, this paper looks at whether or not combining multiple trading rules would achieve higher risk adjusted returns instead, and whether or not the combination of these rules would also outperform the benchmark.
METHODOLOTY
A portfolio of nineteen stocks was created to test the three basic technical rules analysed. The stocks in the portfolio were chosen based on their liquidity and volatility. The stocks' liquidity was assessed based on the average number of shares traded per day over a three month period, and this must be greater than 500,000 shares traded per day.
Volatility was assessed based on the stocks 52-week trading range compared to the median price of the year. In other words, the annual high and low were used to find the annual trading range of the stock, this trading range must be greater and fifty percent of the median price. For example if the highest and lowest price of the year are $92.00 and $47.50 respectively with the median price for the year $62.00, the 52-week range is 44.50 and 50 percent of the median price is 31, therefore the stock could be chosen for the portfolio.
Three technical indicators were chosen; a simple daily moving average (dMA), on-balance volume (OBV) and an intra-day price (1030Price).
Moving averages are arguable the simplest and probably the most common of the trading rules used today. Gartley (1935) discussed that the "penetration of a moving average is regarded as a … signal." (Gartley 1935) The daily moving average is calculated on the closing price of each trading day as follows:
and the signal for entry is
On-Balance volume (OBV) was made popular by Granvillle (1976) . OBV keeps a running total of the volume by adding the day's volume when the return was positive and subtracting the volume when the day's return was negative. 
A moving average can then be imposed on the OBV to give a trading "signal" just as with the dMA (1) and (2).
The last technical indicator is the 1030Price. The signal for entry would be if the 1030Price of trading day is above than the dMA. However, unlike the dMA and OBV, which are compared to their own moving averages, the 1030Price is compared to the daily moving average calculated on the closing price.
These rules were then individually applied to nineteen stocks in order to obtain entry (buy/sell) signals. These individual signals were then combined in eight possible ways.
As can be seen in table 1 C1 to C3 are the "individual" rules and the remainder a combination. For example, C4 indicated that a position would only be taken if both dMA and OBV where triggered. When no trade was initiated a cash position was held, where the 90 day Treasury was used as the cash rate. C7 can be considered the cash benchmark, as this would be the position taken when none of the indicators were considered, so no trade was made. An alternate benchmark was the buy/hold for the SP500 over the period of twelve years under consideration. The combinations (C1 through C8) were also divided into four subgroups determined by exit requirements. These were a ten percent return without a stop-loss (W), and a ten percent return with a three percent stoploss (X). A thirty-five day holding period without a stop-loss (Y) and last, a thirty-five day holding period with three percent stop-loss (Z). Therefore C6Z is combination 6 from table one (using OBV and 1030Price) with a thirty-five day holding period and three percent stop-loss.
A stop-loss is an automated exit trigger which can be setup during the initiation of the trade. When a stoploss was used it was set to a three percent loss. This means that if the cumulative loss on any given trade reached three percent, the trade was automatically exited. Trading with only a profit target (without a stoploss), means that you would be trading without a "safety-net" and the potential loss can be significant, as can be seen in C4W, where the annual risk-adjusted loss was 172.81%! Excluding the general market closure over September of 2001, there were few non-trading days for the stocks in the portfolio. Non trading days were therefore given a return of zero per cent, i.e.: the stock was valued at the previous day's closing price and volume. As there were only eight trading halts over the twelve years under analysis, this should have negligible effect on portfolio returns.
Two performance measurement tools were used to evaluate the success of each of the thirty-two combination of trading rules; the Sharpe ratio and Jensen's alpha. The Sharpe ratio is a relative reward-to-risk measure where the excess portfolio return is divided by its standard deviation 
RESULTS
As can be seen in figure 3 , exit strategies X and Z performed significantly better than W and Y, indicating that trading with a stop-loss is preferable to trading without one. This would also help with the preservation of capital in the event that the trade went against indicators.
When ranking the portfolios according to their Sharpe ratio or Jensen's alpha, there is no difference in the order of the first 5 portfolios. The highest risk-adjusted return was achieved by combining the OBV and the 1030Price. Using both the OBV and the 1030Price provides us with an additional 8.6543% risk-adjusted return (increase in the Sharpe ratio) above that given simply by using the OBV individually.
Figure 3. Sharpe Ratios 2001-2012
The two benchmark portfolios C7 and the buy/hold in the SP500 came in at 20 th and 27 th when ranked according to the Sharpe ratio; however it does move to 21 st and 20 th respectively when looking at Jensen's alpha.
When looking at the top ten ranked portfolios (either by Sharpe or Jensen), six of these portfolios used a combination of triggers for entry requirements. Out of these, five used OBV and eight of the top ten used the 1030Price as a trigger. It is interesting to note that combinations C3Z and C3X, where the entry is determined solely by the 1030Price and the exit is a thirty-five day holding period and a ten percent return respectively came in fifth and sixth. This might indicate that while the 1030Price is important, it is more of a secondary trigger, a reinforcement of market direction rather than the primary indicator of market direction.
When looking at which exit strategies performed best all of the best performing portfolios had a stop loss. In fact the highest ranked portfolio without a stop-loss (C3Y) came in twelfth. The worst performing portfolios were all portfolios trading without a stop-loss, indicating that trading without a stop-loss can be extremely dangerous.
When comparing the thirty-five day holding-period and the ten percent return requirements, the top three portfolios all had a thirty-five day holding period requirement (combinations ending with a "Z") and out of the top ten only four where combinations where the return was determined by a percentage return, in our case ten percent return (combinations ending with an "X").
CONCLUSION
While it can be said that C6Z was the best performing portfolio, it would not be correct to assume that combining the OBV and the 1030Price will always yield the best results. Looking at the four possible version of C6 one can see that they rank "all over the place" with C6X as fourth, C6Y as fourteenth and C6W as twenty-eighth! This shows that deciding when and why to exit is just as important in determining the success of the trade as deciding when and why to enter a trade.
A further study could look at how changing the exit requirements would change the information provided by the three technical indicators. At the moment the OBV and 1030Price provide the best information for a portfolio if you want to stay in the trade for thirty-five days and trade with a stop-loss. The addition of the 1030Price adds approximately 8.5% in risk adjusted return. An interesting extension to this study would to see if lengthening the holding period, for example to 90 or 180 days change the benefit derived using both the OBV and the 1030Price or not. 
